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MECHANICAL SPECIFICATIONS OF A PROPOSED
STANDARD INSULATOR PIN.

BY RALPII D. MERSHON.

A mathematical consideration of the fibre
stresses in wooden insulator pins and a recom-
mendation as regards standard dimensions
and methods of construction.

At present no general standard exists in the matter of Insulator
Pins. As a result, there is often confusion and dissatisfaction in
ordering and obtaining pins. This discussion of a proposed
standard pin is intended to lead up to a general specification
covering wooden pins, and, so far as it may, metal ones.

Theory.-The expression for tlhe extreme fibre stress at any
point of a beam of circular section fixed at one end and loaded at
the other, as in Fig. 1 is
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where (assuming inches and pounds as our units) P is the pull or
weight in pounds; x is the distance in inches from the point of
application of P to any point a of the beam; d is the diameter in
inches at the point a; s is the extreme fibre stress in pounds per
square inch, i.e., s is the stress on the extreme fibres at che top
and bottom of the beam at the point a.

This equation shows that for a given pull P the fibre stress at
any point a at a distance x from the point of application of P
varies directly as x and inverselh7 as the cube of d. It is possible,
therefore, to design a beam of circular section whose diameter in
passing from the point of application of P to the point of support
shall vary in such a way that s will have the same value all the
way along the beam. Such a beam will be of uniform strength
throughout its length. The value which, in such a beam, d must
have at any point distant x from the outer end may be found by
assuming s and P constant in Equation (1) and solving for d in
terms of x. This gives

d (.0982s) x3 = KI'x (2)

where K is a constant whose value must be determined from the
extreme fibre stress allowable with a given pull P. Equation (2)
shows that in order to have the beam of uniform strength through-
out its length, its diameter must vary as the cube root of the
distance from the point of application of its load.
An insulator pin is the case of a beam of circular section fixed

at one end and with a load (any side pull which may come upon
it) applied at or near the other end. There is no object in having
an insulator pin any stronger at any one point than at another.
It should, therefore, in its capacity as a beam, be tapered as

nearly as practicable in such a way that s will be constant
throughout; that is, so that equation (2) will apply to it.

The point where pins usually break, their weakest point, is
just at the cross-arm. The wooden pin most generally in use is
one having a diameter of about 11 inches in the cross-arm and a

length such that the wire is from 5 to 6 inches from the cross-arm.
Let us obtain the value of K in (2) on the assumption of d 14"
and x = 5". This gives the value of K as .877, so that, substi-
tuting, (2) becomes

d - .877 X8 (3)
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From (3) we may find the diameter required at any point in
any lngc,th of pin, the pin to be of uniform strength throughout.
Substituting various value of x we have the following:

x (inclhes) d (inches)

1 .877
2 1.106
3 1.263
4 1.395
5 1 15
6 1.592
7 1 678
8 1 .754
9 1 .825

10 1.888
11 19539
13 2.0
15 92.17
17 2.25)
19 2.3)4
21 2.42

This table slhows tlhat for a pin having upon it a pull one inch
above the cross arm, the diameter at the cross-arm must be .S77
inches; that one having a pull upon it 10 inches above the croms-
arm must have a diameter at the cross-arm of 1.88 inches, etc.

0.-2-1---

FFIG. 2.1

Fig. 2 is a sketch of stucli a theoretical pin drawn by platting the
above values to a scale one-quarter of full size. Fig. 2 repre-
sents all sizes of pins up to and including one the pull upon
which is applied 21 inches above the cross-arm. That is, if we
want a theoretical 6 inch pin we must cut 6 inches off the end of
Fig. 2 and use that; for a 10 inch pin we must cut off 10 inches,
et,c.
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The practical pin must be a modification of the theoretical pin.
The end must be square and a portion of the small end must b,.
threaded. The pin must also have a shoulder just above the
cross-arm. It will be noticed that, except near the end, the sides
of the theoretical pin are practically straight. It will suffice,
therefore, if in designing a pin we fix the diameter at the lower
end of the thread portion and the diameter just above the
cross-arm and make the contour between these points a straiglht
line.

Threaded End.-It is proposed to make the diameter of the
small end of the pin 1 inch; the length of the threaded portion
21 inches; and the diameter at the lower end of the threaded
portion 1.25 inches,so that the threaded portion will taper from
1.25 inches to 1 inch in a length of 21 inches. The threaded.
portion of the insulator should have the same dimensions and
taper as that of the pin.

Shoulder.-It is proposed to make the shoulder 3116 inch on
all pins. That is, the diameter of the pin just above the cross-
arm will be i inclh greater than the nomiral diameter of that
portion of the pin iin the cross-arm; it is proposed to carry this
diameter i inch above the cross-arm before tapering the pin.
Dimensiots in Cross-Arm.-It is proposed to make the diame-

ter of that portion of the pin in the cross-arm, just below the
shoulder, 1/32 inch less than the diameter of the hole in the cross-
arm and at the lower end of the pin 1,/16 less than the diameter
of the hole in the cross-arm. It is proposed, also, to designate
this portion of the pin as having a nominal diameter equal to that
of the hole in the cross-arm into which the pin fits. Therefore,
that portion of a pin which is to fit a 14 inch hole in a cross-arm
will have a nominal diameter of 14 inch but will have an actual
diameter just below the shoulder of 1-15/32 inch, and at the
lower end of the pin of 1-7/16 inch.

FIG. 3.

Thread.-It is proposed to use on all pins a thread having a

pitch of i inch or 4 threads to the inch, the form of thread to ba
that shown in Fig. 3 (scale three times full size). As there shown
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the angle between the faces of the thread is 900 and the top of the
thread is flattencd by cutting off, from the form tlle thread
would have if not flattened, one-fourth its unflattened depth.
The form of the thread in the insulator should be the same as
that on the pin. If this is done it will insure the bearing surface
being always on the sides of the threads and never on the edges.

Designation-.It is proposed to designate that portion of the
pin above the cross-arm as the " stem " of the pin. That por-
tion in the cross-arm as the " shank " of the pin. It is proposed
to designate a pin by the length of its stem, i.e., a pin whose stem
is 5 inches long will be designated as a " 5" inch pin, one 6
inches long as a " 6 " inclh pin, etc.

Dimensions of Standard Pins. In accordance with the above
the following table has been prepared, giving a number of sizes
of pins, and their dimensions, which it is proposed to make
standard. The diameter of the shank has in each case been fixed
by making it approximately equal to (slightly larger than) the
diameter of the theoretical pin corresponding to the length of the
stem of the pin in question. The headings of the columns of the
table refer to the lettering of Fig. 4.
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FIG. 4.
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